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Alternative Systems of Farming 
for a Medium-size Farm in 
Central Missouri 
JOSEPH J. SCHROEDER, JR., AND ALBERT R. HAGAN1 
This publication contains alternative farm plans for a 403-acre farm in 
Central Missouri. It shows how farmers can appraise their resources, develop 
alternative plans, and compare the plans. 
In this study, the objectives were to develop plans that would provide a 
maximum income on a sample farm while maintaining or improving resources 
and while providing for a good family living and liquidation of capital debt. The 
analysis included comparisons among several different farm plans, some of them 
suitable for families under one set of circumstances and others more appropriate 
under different conditions. 2 This will be pointed out in the discussion of alter-
native plans. 
Method of Analysis 
The study as conducted required a six-step approach. First, a farm was 
chosen and an inventory was made of all its resources, including land, labor, 
capital, and management. The inventory was compiled through observation, in-
terview, and analysis of the farm records. 
Second, limitations with respect to land, labor, and capital were established 
for the case-study farm. The quality and quantity of available resources were 
used as guides for determining these restrictions. 
Third, feasible enterprise alternatives were selected. These depended on the 
kinds of resources available, the management ability and skills of the farmer, the 
farm location, and the adaptability of the enterprises to the area. 
Fourth, "production coefficients" were developed for each enterprise con-
sidered. These "coefficients" consisted of estimated values placed on land, labor, 
capital, feed, pasture, lots, and buildings; relative prices; and mangement for 
each enterprise. They also included figures for space or quantity limitations, 
'Joseph]. Schroeder, Jr., research assistant, Department of Agricultural &anomies, University of Missouri; 
Albert R. Hagan, professor of Agricultural Economics, University of Missouri. 
'In doing research, a computerized method of doing block budgeting and a new method of computing pasture 
distribution were developed and are illustrated in Sections II and III of the Appendix. 
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caused by such things as clean ground requirements for hogs. 
Fifth, costs and income from 30 plans were determined. Block budgeting 
and linear programming, with the aid of computers, were the tools used to study 
the alternatives. Linear programming is a new budgeting process used to deter-
mine maximum profit plans. 
Sixth, the plans were analyzed and compared to determine the advantages 
and disadvantages of each. The main economic measure used in comparing al-
ternative plans was income to the farm family for labor and management. This 
figure is equal to total cash returns minus all production and undistributed costs 
associated with the farm business except family labor and management charges. 
The Case Study Farm 
LOCATION 
A case-study farm, located in Lamine Township of Cooper County, was 
chosen for this study. Lamine Township is part of the Blackwater area on the 
northernmost tip of Cooper County in central Missouri (Figure 1). 
The Blackwater area was selected for a long-run study of family farm adjust-
ments. A general description of the area and its resources and their use is pro-
vided elsewhere. 3 Much of the descriptive data also is given in a report of a 
special analysis of part-time farming in the Blackwater area. 4 
RESOURCES 
LAND 
The 403-acre rolling upland case-study farm has slopes from 2 to 5 percent 
and erosion ranges from very slight to moderate. Major soil groups on this farm 
are Ladoga and Winfield. The soils range from the good Westerville silt loam 
and the deep loess-derived Winfield and Ladoga silt loams to the poor Steinmetz 
and Moniteau silt loams. A detailed breakdown of slopes, erosion, and soil classes 
is given in Figure 2. 5 
Of the 403 acres, 285 are tillable. For the analysis, it was assumed that farm-
ing operations would be limited to this farm. 
3Albert R. Hagan, "Family Farm Adjustments to Meet the Impact of Economic, Technological, and Sociologi-
cal Changes on Central Missouri Farms" (Unpublished Ph.D. Thesis), Michigan State University, East Lansing, 
l $C·3 , · Fr· 7o-2Cc 
'William N. Ross and Albert R. Hagan, Part-Time Farming, Its Role in a Changing Agriculture, L:niversiry of 
~1i;ccuri CoHere ot Apr irulture Bulletin SB807 (Columbia: Ap:riculrural l::xperiment Station, 1965.) 72 pp. 
'C. L. Scrivner, and]. C. Baker, Soils of Blackwater and Lamine Townships, Cooper County, University of Missouri 
College of Agriculture Bulletin 772 (Columbia: Agricultural Experiment Station, 1961,) 20 pp. 
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Fl GURE 2 
DETAILED SOILS MAP OF THE CASE-STUDY FARM 
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Total family labor was limited to 5,510 hours per year. It included the full-
time operator and part-time work by the operator's wife and son. The assumed 
labor distribution by months is given in Figure 3. 
Two sets of farm adjustment alternatives were developed, one with no 
limitations on labor and the other with labor restricted to that contributed by 
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the farm family. In the former case, all additional labor was charged a rate of 
$1.00 per hour. This figure was adopted from farm wage data collected by county 
agents during the winter and spring of 1960.6 In the latter case, it was assumed 
that to some extent, extra work during rush periods could be offset by additional 
leisure time during other parts of the year. Thus, in computing the maximum 
labor available in any one month, the actual hours of operator and family labor 
were divided by 90 percent. Family labor coefficients are shown in Appendix 
Table I. 
Total labor requirements and percentages of family labor utilized in each 
alternative plan are listed in Appendix Table 5. 
MANAGEMENT 
Management on the case-study farm was provided by the operator. Man-
agement was considered above average on a scale of superior, above average, 
average, below average, and poor. This management level was rated by studying 
the operator's laboring, mechanical, and management skills and abilities. 7 
CAPITAL 
A moderate amount of capital was fixed in land, machinery, and improve-
ments-including buildings, fences, and a water system. Total investments are 
shown in Table 1. This fixed investment was not adequate for the majority of 
the alternatives considered, so the total potential capital investment for any al-
ternative plan was raised to 200 percent of the present investment. 
TABLE 1- PRESENT CAPITAL INVESTMENT FOR THE CASE-STUDY FARM 
Land 
Buildings 
Fencing 
Corral 
Item 
Water System 
Field Machinery and 
Equipment 
Livestock and Livestock 
Equipment 
TOTAL 
Investment 
$ 65,000 
6,500 
2,200 
500 
800 
12,050 
20,000* 
$105 , 050 
*This figure was estimated on the basis of the livestock numbers and equipment 
requirements, whereas all others were taken from the case-study farm records. 
6Hagan, Albert R., Missouri Cmtom Rates, Preliminary Report of a Custom Rate Survey for County Agent use. 
(Columbia: Department of Agricultural Economics, College of Agriculture, University of Missouri, 1960,) pp. 
20-21. 
'These guides for ranrrg management were adopted for data developed by Fred E. Jusrus and reported in 
"Evaluating Management Factors," (Paper presented at the lOth Cooperative Production Credit Short Course, 
Columbia, Missouri, June 1963,) 15 pp. 
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Crop and Liuestock Enterprises 
The Farm Business Planning Guide was used as a bench mark in developing 
crop and livestock enterprises. 8 Coefficients were patterned after those in the 
Planning Guide but were not used directly from it, with the exception of prices. 
The main concern in choosing price data was with obtaining an appropriate set 
of relative prices. Those given in the Planning Guide were considered to be .as 
good as any available. The other coefficients were developed with respect to the 
case-study farm. 
CROPS 
Three major cropping systems (extensive, intermediate, and intensive) were 
developed and used in the alternative farm plans analyzed. The cropping systems 
were made up of crops ordinarily grown on central Missouri farms. 
Several crops and expected average yields with adequate fertilizer are given 
in Table 2. Details concerning prices, costs, and income over costs for each crop 
are shown in Appendix Table II. 
TABLE 2 - EXPECTED AVERAGE YIELDS FOR SEVERAL CENTRAL MISSOURI 
FARM CROPS WITH ADEQUATE FERTILIZER 
Corn 
Soybeans 
V/heat 
Barley 
Oats 
Crop 
Corn silage 
Sorgo silage 
Alfalfa--brome 
Fescue and ladino 
Wheat and lespedeza 
Orchard grass and lespedeza 
Red clover 
Bluegrass 
Average Yield 
80 bu. 
40 bu. 
35 bu. 
50 bu. 
40 bu. 
15 ton 
18 ton 
4 ton 
3 ton 
3 ton 
2 ton 
2 ton 
2 ton 
•university of Missouri, College of Agriculture and the United States Department of Agriculture cooperating, 
Farm Busine.ts Planning Guide. , B. F. 6103 (Columbia; Agricultural Extension Service, 1961), 41 pp. 
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Since all land was assumed to be in production, the cost of reai estate taxes, 
repairs, depreciation, insurance, and interest on investment were not distributed 
to the individual crops, but were charged to the entire cropping system. The 
breakdown of these costs is included in Appendix Table III. 
LIVESTOCK 
Two types of livestock (cattle and hogs) were used in the alternative farm 
plans analyzed. Livestock enterprises were limited to beef cattle and hogs because 
of the experience, skills, and likes of the farm operator. Also, these enterprises 
are predominant in the Blackwater area, accounting for about 80 percent of the 
cash receipts from livestock and livestock products in 1959.9 
Eight types of cattle enterprises and 68 types of hog enterprises were de-
veloped for consideration. Production, resource requirements, prices, costs, and 
returns for each type are given in Appendix Table IV. 
CATTLE ENTERPRJSES 
Beef Cow-Stocker Calf Sold: Calves from the beef cow herd are sold as 
feeders at weaning time in the fall. 
Beef Cow-Calf Fed Out: Calves from a beef cow herd are fed out to 800 
pounds. 
Steer Calf-Wintered, Grazd, and Fed: Steer calves are purchased at 450 
pounds in late fall and are sold the following fall at 1,050 pounds. Calves are 
started on stalk fields, wintered in dry lot, grazed in the spring, and fed in dry 
lot during the summer and early fall. 
Steer Calf- Wintering and Grazing: Steer calves are purchased at 450 
pounds in fall and are sold a year later at 825 pounds. Calves are wintered in 
dry lot from purchase time until spring when they are turned out to pasture 
until selling time. 
Yearling Steer-Fed Low Roughage and Full Grain: Yearling steers are 
purchased at 650 pounds in the fall and sold at 1,100 pounds in the spring and 
summer. 
Yearling Steer-Fed High Roughage and Grain: Yearling steers are pur-
chased at 650 pounds in the fall and are sold at 1,150 pounds the following 
summer. 
Yearling Steer- Wintered, Grazed and Fed: Yearlings are purchased at 
600 pounds in the late fall and are sold at 1,150 pounds the following fall. Year-
ling steers are scarred in stalk fields, wintered in dry lot, grazed in the spring and 
early summer, and fed out in dry lor during late summer and early fall. 
Standard Steer- Wintered: Standard steers are purchased at 700 pounds 
in late or early fall and sold in the spring at 1,000 pounds. The steers are started 
on stalk fields and are finished in dry lot. 
• Albert R. Hagan, "Family Farm Adjustments to Meet the ImpaCt of Economic, Technological, and Sociological 
Changes on Central Missouri Farms," (Unpublished Ph.D. Thesis), Michigan State University, East Lansing, 
19(-.3 F'· 136, 
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HOG ENTERPRISES 
For hog enterprises, a central farrowing house was assumed to be available 
for farrowing, and a clean ground rotation, for growing and finishing. The sow 
and litter enterprises are described in Table 3. 
Hogs-Two-litter System: Pigs are farrowed either in February and August 
or in June and December and are sold at six months of age. 
Hogs-Four-litter System: Pigs are farrowed from one set of sows in Feb-
ruary and August and from a second set in June and December. Hogs are sold 
at six months of age. 
Feeder Pigs Sold-Two-litter System: Pigs are farrowed in either February 
and August or June and December and are sold at eight to ten weeks of age. 
TABLE 3- THE 18 SOW AND LITTER ENTERPRISES CONSIDERED FOR THE 
CASE-STUDY FARM 
Type Pigs Born Pigs Born 
Enterprise of in in 
Number Sy stem February August June December 
1 Two-litter fed sold 
2 Two-litter sold fed 
3 Two-litter fed sold 
4 Two-litter sold fed 
5 Four-litter fed fed fed sold 
6 Four-litter fed fed sold fed 
7 Four-litter fed sold fed fed 
8 Four-litter sold fed fed fed 
9 Four-litter fed fed sold sold 
10 Four-litter fed sold fed sold 
11 Four-litter sold fed sold fed 
12 Four-litter sold sold fed fed 
13 Four-litter sold fed fed sold 
14 Four-litter fed sold sold fed 
15 Four-litter fed sold sold sold 
16 Four-litter sold fed sold sold 
17 Four-litter sold sold fed sold 
18 Four-litter sold sold sold fed 
Note: This table should be read as follows: The word "fed" represents hogs 
finished for market; the word "sold" signifies pigs sold as feeder pigs. 
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Feeder Pigs Sold-Four-litter System: Pigs are farrowed from one set of 
sows in February and August and from a second sow in June and December. 
Pigs are sold at eight to ten weeks of age. 
Hogs-Feeder Pigs Sold: Eighteen hog systems are enumerated in Table 3 
where some litters are fed out and others are sold as feeder pigs. These consist 
of both two and four-litter systems. 
Feeder Pigs Bought-One Group per Year: Feeder pigs are purchased at 
40 to 60 pounds and are fed out for market. 
Feeder Pigs Bought-Two Groups per Year: Two groups of pigs are pur-
chased at 40 to 60 pounds per head and are fed out for market. Each group is 
bought during a separate period in order to utilize the same housing and equip-
ment for both pigs. 
Feeder Pigs Bought- Three Groups per Year: Three groups of feeder 
pigs are purchased at 40 to 60 pounds per head and are fed out for market. Each 
group is bought during a separate period in order to utilize the same housing 
and equipment for all pigs purchased. 
Figure 4 shows the months in which feeder pigs are on the farm for each 
of the 43 feeder-pigs-bought possibilities. 
Analysis of Alternatiue Form Plans 
Three levels of land use were considered for the alternative plans for the 
case-study farm. These consisted of extensive, intermediate, and intensive systems. 
Analysis of the land-use systems required the development of a farm layout 
map (Fig. 5 ). This map shows field arrangements, size of fields , field lanes, 
fences, waterways, terraces, structures, and the location of the farmstead. 
The farmstead layout is shown in Figure 6. It was arranged to use existing 
buildings and terrain to maximum benefit. These field and farmstead arrange-
ments were considered appropriate for all of the land use and livesrock systems 
included in the various alternatives. However, investments in improvements, 
such as terraces, buildings, and fences varied among the different systems. 
The upland soils on the farm are of loessial origin and require protection 
from erosion for cultivated crops.10 Since some water management work (ter-
races, outlets, etc.) already had been completed, an investment of only $30.00 
per acre was considered necessary for completing the system. The degree of pro-
tection and the required investment varied with the different levels of land use 
and are explained in the analysis of each. 
As noted in Figure 5, the field arrangement included five 25-acre fields and 
four 40-acre fields which were considered suitable for intensive cultivation with 
proper protection. The rotations for each alternative were based on these field 
arrangements with the amount of investment in water management dependent 
on the intensity of the rotation. 
10&rivner and Baker, op. cit. , p. 18. 
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FARMSTEAD LAYOUT FOR THE CASE-STUDY FARM 
Another 90 acres seemed suited only for permanent pasture and were kept 
in this use for each alternative. The remaining 28 acres included the farmstead, 
creeks, and waste land. 
The symbols used in describing each cropping plan are as follows: 
Symbol 
c 
cs 
C/CS 
Bx 
BA 
BRCl 
RCl 
AB 
WL 
OrL 
Definition 
Corn 
Corn silage 
Corn and/ or corn silage 
Barley plus cover crop 
Barley followed by alfalfa 
Barley followed by red clover 
Red Clover 
Alfalfa brome 
Wheat-lespedeza 
Orchard Grass-lespedeza 
EXTENSIVE SYSTEM 
Many farmers and farm advisors believe that erosive upland soils should be 
used primarily for producing pasture and forage crops rather than for cultivation. 
Because of this, one land-use system (the extensive) analyzed for the case-study 
farm included the production of pasture and other forage crops from most of 
the crop land available. 
LAND UsE 
The extensive land use system consisted of a five-year rotation of C/CS-Bx-
AB-AB-AB on 125 acres (fields A, B, C, D, and E in Fig. 5), a three-year ro-
tation of WL-OrL-OrL on 120 acres (fields F, G, and H), fescue and ladino pas-
ture on 85 acres (fields I, Y 1 , Y 3 , Y 4 , Y 5 in Fig. 5), and bluegrass on 45 acres 
(field Y 2 ). The layout map in Figure 5 shows the field arrangement for these ro-
tations. This cropping system required no additional soil conservation structures, 
such as terraces and waterways. Livestock feed requirements determined the num-
ber of acres of corn that were cut for silage. The remainder was used for grain. 
Resources required and the hay and corn equivalents produced by this land use 
system are given in Appendix Table III. Returns to labor and management con-
tributed by this cropping system could reach a negative $1,157 if all crop pro-
duction were marketed at the assumed prices. 
EXTENSIVE ALTERNATIVE PLANS 
Each alternative farm organization plan referred to by code is tabulated in 
either Table 4 or 5. 
Beef Cow Herd Alternatives 
Two types of beef cow enterprises were considered. Under one type, plan 
A1, the stocker calves were sold at weaning; under the other, plan B1, they were 
TABLE 4 - SUMMARY OF ALTERNATIVE FARM PLANS FOR THE EXTENSIVE LAND USE SYSTEM WITH LABOR 
SUPPLY UNRESTRICTED 
Linear 
Block Budget Programming 
(A1) (B1) (C1) (Dl) (E1) 
(acres) (acres) (acres) (acres) (acres) 
Crops 
Corn 25 11 10 25 3 
Barley 25 25 25 25 25 
Cor n Silage -- 14 15 -- 22 
Alfalfa- Brome 75 75 75 75 75 
Wheat & Lespedeza 40 40 40 40 40 
::0 Orchard Grass & Lespedeza 80 80 80 80 80 tn 
en Fescue & Ladino 85 85 85 85 85 tn 
Bluegrass 45 45 45 45 45 > ::u 
Farmstead , Woodland & Waste 28 28 28 28 28 () :I: 
{head) (head) (head) (head) (head) tJj 
c:: Livestock t-< 
140 t-< Beef Cow-Stocker Calf Sold 140 -- - --- tn 
Beef Cow-Stocker Calf Fed 140 >-1 - - - --- - --
--- z Steer Calf-Wintered, Grazed & Fed --- --- 100 - -- 240 
00 Steer Calf-Wintering & Grazing -- - 225 --- 85 -.o 
--..J Feeder P igs Sold (litters) --- ---
--- 100 
Resources 
Labor (hours) 3, 785 4,429 4,060 4,985 4,200 
Capital (dollars) $146 , 028 $156,866 $166,423 $176,240 $174, 788 
(dollars) (dollars) (dollars) (dollars) (dollars) 
Income & Cost 
Crop Income Over Cost $4,330 $4,806 $4,260 $4,555 $3 , 973 
Livestock Income Over Cost 3,325 4 , 532 8,128 6,155 10,535 
Total Income Over Cost $7,655 $9,338 $12 , 388 $10 , 710 $14,508 
Total Undistributed Cost $10,495 $11 ,794 $12,266 $14 , 267 $ 13 ,038 
Income to Farm Family for Labor ...... 
--..J 
and Management $-2 , 840 $-2,456 $122 $-3,557 $1 , 470 
TABLE 5- SUMMARY OF AL.TERNATIVE FARM PLANS FOR THE EXTENSIVE LAND USE SYSTEM WITH LABOR 
SUPPLY RESTRICTED TO THE FARM FAMILY 
,_. 
Linear 00 
Block Budget Programming 
(A2) (B2) (C2) (D2) (E2) 
(acres) (acres) (acres) (acres) (acres) 
Crops 
Corn 25 20 9 25 5 ~ 
Barley 25 25 25 25 25 ..... (/l 
Corn Silage -- 5 16 20 
(/l 
-- 0 
Alfalfa-Brome 75 75 75 75 75 c 1=<:1 
Wheat & Lespedeza 40 40 40 40 40 ..... 
Orchard Grass & Lespedeza 80 80 80 80 80 > Q 
Fescue & Ladino 85 85 85 85 85 1=<:1 
..... 
Bluegrass 45 45 45 45 45 () c 
Farmestead, Woodland & Waste 28 28 28 28 28 ti 
(head) (head) (head) (head) (head) c ~ Livestock t-< 
Beef Cow-Stocker Calf Sold 75 --- --- 50 --- tr1 
Beef Cow-Stocker Calf Fed --- 25 --- --- --- :><: 'd 
Steer Calf-Wintered, Grazed & Fed --- --- 200 --- 198 ti1 1=<:1 
Yearling-Wintered, Grazed & Fed 42 
..... 
--- --- --- --- ~ 
Steer Calves-Wintering & Grazing --- --- 105 --- 74 ti1 z 
Feeder Pigs Sold (litters) --- --- --- 40 --- >-l 
(F) 
Resources >-l > 
Labor (hours) 3, 265 2,995 4,060 3,545 4,134 :j 
Capital (dollars) $129,063 $117' 948 $169,262 $134,588 $175,488 0 z 
(dollars) (dollars) (dollars) (dollars) (dollars) 
Income & Cost 
Crop Income Over Cost $869 $-1,924 $3,879 $-373 $3,975 
Livestock Income Over Cost 1, 781 809 9,453 2,320 10,161 
Total Income Over Cost $2,650 $-1,115 $13,332 $1,947 $14,136 
Total Undistributed Cost $9,390 $8,725 $12,582 $10,340 $12,998 
Income to Farm Family for Labor 
and Management $-6,740 $-9,840 $750 $-8,393 $1; 138 
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fed. With bbor unrestricted, budgeted alternatives included 140 cows in each 
plan. 
With each of the plans, the purchase of additional corn for feeding out the 
calves, rather than selling them as feeders, proved to be profitable. When the 
calves were fed out, a higher percentage of available family labor was used but 
hired labor was required only during the rush seasons of corn planting and hay 
harvesting. 
With both of these beef cow alternatives, hay was produced in excess of 
needs but cow numbers were restricted by pasture requirements in October and 
November. 
When labor was restricted to the farm family, a moderate size of beef cow 
herd and sale of stocker calves were budgeted (A2). This plan did not make ef-
fective use of all resources and showed a heavy dollar loss to the farm family 
for labor and management. 
The family labor restriction limited a beef cow herd with stocker calves fed, 
plan B2, to 25 head. This small herd did not provide an adequate market for 
forage. It also resulted in poor utilization of available resources and negative re-
turns to labor and management. 
Beef Cow Herd and Hog Alternatives 
Two other plans including beef cow herds with stocker calves sold also 
showed negative returns to the farm family for labor and management. These 
plans each included hog production as a secondary livestock enterprise. One plan 
(D1), with labor unrestricted, included 140 head of beef cows and 100 litters of 
feeder pigs sold. This plan gave the highest negative income to the farm family 
of all alternative farm plans considered with labor unrestricted. 
The other plan (D2) with labor restricted to the farm family included 50 
head of beef cows and 40 litters of feeder pigs sold. Among the extensive alter-
natives with labor restricted, this plan provided fullest employment of family 
labor but failed to supply a market for much of the forage and resulted in a net 
loss of $8,393. 
Steer Alternatives 
The alternatives analyzed thus far all showed negative returns to the farm 
family. Two budgeted alternatives (C1 and C2) for the extensive system pro-
duced sufficient gross income to meet all costs except for adequate returns to 
family labor and management. The first (Cl) included 325 steer calves, of which 
225 were sold after wintering and grazing and 100 were fed out in dry lot. No 
hired labor was required. The second plan (C2), with labor restricted to the farm 
family, included 305 steer calves of which 105 were sold after wintering and 
grazing and 200 were fed out in dry lot. April labor was the predominant re-
Striction in this plan. 
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Optimum Solutions for Extensive Systems 
The optimum solution developed by linear programming for the extensive 
system shows an income to the farm family of $1,470 with labor unrestricted 
(plan E1) and $1,138 with labor restricted (plan E2). Both alternatives were 
more profitable than any of the budgeted plans. Both plans excluded beef cow 
herds and feeder pigs. In plan E1, 325 steer calves were wintered and grazed and 
240 of these were fed out in dry lot. Shortage of November pasture limited fur-
ther expansion. Only 18 hours of hired labor were required with this system.11 
Plan E2 called for wintering and grazing 272 steer calves of which 198 were 
fed out in dry lot. Also, 42 yearling steers were wintered, grazed and fed. April 
labor and November pasture were limiting factors for this farm organization. 
Summary of Extensive System 
Analysis of alternatives indicated that little or no profit could be realized 
through an extensive land use system by the farm family trying to build up 
equity in the farm business. If an extensive system of farming is followed, steer 
calves are by far the most encouraging livestock enterprise. With this enterprise 
the farm operator could hold a part-time job most of the year. This is a vital 
point to consider if off-farm job opportunities are available. 
A few of these alternatives are suitable for an older couple nearing retire-
ment, or perhaps in semi-retirement, with the farm free of debt and hired labor 
or custom operators available when required. In these situations, satisfactory and 
secure family income could be obtained from interest earned on the equity capital. 
INTERMEDIATE SYSTEM 
The prevailing use of land on most Central Missouri farms is a combination 
of forage and cultivated crops. For this reason, alternatives with a cropping sys-
tem of this type were analyzed for the case-study farm. These are referred to as 
the intermediate intensity alternatives. Different combinations of beef cattle and 
hog enterprises were compared for utilizing production from this intensity of 
land use. 
LAND USE 
The intermediate land use system consisted of a special four-year rotation of 
C-CS-B-RC1, plus a field of alfalfa-brome, on 125 acres (fields A, B, C, D, and 
E); a three-year rotation of C-C/CS-Bx on 120 acres (fields F, G, and H); and, 
130 acres of permanent pasture. Field designations for these rotations are shown 
in Figure 5. 
The special rotation C-CS-B-RCl, plus a field of alfalfa-brome, includes five 
25-acre fields and is illustrated in Table 6. Four of the fields are used for the 
four-year rotations and one is kept in alfalfa-brome for four years after the initial 
year of seeding. After four full years, the alfalfa-brome field is brought into the 
rotation and a different field is seeded to alfalfa-brome. This procedure permits 
"See Append;x Table V. 
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TABLE 6- SPECIAL ROTATION FOR 125 ACRES UNDER INTERMEDIATE 
lAND-USE 
Year Field 
A B c D E 
1st c cs BRCl AB AB 
2nd cs BRCl RCl c AB 
3rd BA RCl c cs AB 
4th AB c cs BRCl AB 
5th AB cs BRCl RCl c 
6th AB BA RCl c cs 
7th AB AB c cs BRCl 
8th c AB cs BRCl RCl 
9th cs AB BA RCl c 
lOth BRCl AB AB c cs 
11th RCl c AB cs BRCl 
12th c cs AB BA RCl 
13th cs BRCl AB AB c 
14th BRCl RCl c AB cs 
15th RCl c cs AB BA 
NOTE: Symbols used in this table are as follows : 
c Corn BA Barley followed by alfalfa 
cs Corn silage BRCl Barley followed by red clover 
RCl Red Clover AB Alfalfa and brome 
shifting the alfalfa-brome crop from field to field without turning the stand 
under too often. 
The intermediate land use system required terracing on 245 acres, resulting 
in an additional land investment of $7,350. To reduce crop labor requirements, 
the field machinery and equipment inventory was increased to $35,000. 
The resources required and the products turned out by this system are given 
in Appendix Table III. Returns to labor and management contributed by this 
cropping system would have a $1,462 maximum if all crop production were 
marketed at the assutned prices. 
INTERMEDIATE ALTERNATIVE PLANS 
For the intermediate system, four alternative livestock plans were budgeted 
for unrestricted labor and four for labor limited to that supplied by the farm 
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family. The four types were: (1) all cattle, (2) cattle and hogs, (3) cattle and 
feeder pigs sold, and ( 4) cattle and feeder pigs bought. Linear programming 
again was used to determine the optimum farm plan with labor restricted and 
unrestricted. 
Labor Unrestricted 
Each alternative plan is referred to by a code which links the plan to its 
summary in Table 7. 
With labor unrestricted, 184 steer calves (wintered, grazed, and fed) and 
112 plain steers (wintered) were included in each budgeted farm plan. This com-
bination of cattle helped balance the use of labor during the winter months, and 
provided income in the spring. The number of cattle was limited by June and 
November pasture and facilities for housing cattle. 
Poor utilization of summer pasture and excess hay supplies indicate that all 
of these plans would provide higher incomes to the farm family if hay could be 
marketed readily. If a price of $16 per ton existed for lespedeza hay, each of 
these plans would furnish approximately $2,500 additional income to the farm 
family . 
One plan (A3) had no hog enterprises. This plan used 87 percent of the 
family labor and required only 67 hours of hired labor in the month of Septem-
ber. Under it, the family would realize a return of $4,091 for 4,795 hours of 
labor and management. A corn equivalent balance indicated that production was 
approximately equal to livestock requirements. The other alternatives with labor 
unrestricted all required additional corn to meet livestock feeding needs. 
Each of the following three plans included both a hog and a cattle enter-
prise. The hog enterprises were limited ro the acreage of clean ground avail-
able. All three plans used all of the family labor and required hired labor in 
excess of 1,100 hours. The first plan (B3) had a 2-litter hog system producing 
a total of 100 litters. The 50 sows were farrowed in February and August. This 
plan returned $5,797 to the farm family for labor and management. 
The second plan (C3) returned $5,114 with 200 litters of feeder pigs sold. 
Two sets of 50 sows each made up this enterprise. One set was farrowed in Feb-
ruary and August and the other set in June and December. This plan required 
the greatest amount of hired labor of any alternative considered. 
Plans B3 and C3 had the highest total capital requirement. The third plan 
(D3) included feeder pigs which were bought. A total of 1,500 head were fed 
out on 25 acres of clean ground. With this plan, 500 pigs were on the farm at a 
time, thus utilizing equipment three times per year. This plan provided income 
of $7,905 to the farm family. 
The optimum plan produced by linear programming provided $8,698 in-
come to the farm family. Livestock for this plan included 189 steer calves (win-
tered and grazed) of which all but five were fed out, 74 yearling steers fed in 
TABLE 7- SUMMARY OF ALTERNATIVE FARM PLANS FOR THE INTERMEDIATE LAND USE SYSTEM WITH LABOR 
SUPPLY UNRESTRICTED 
Linear 
Block Budget Programming 
(A3) (B3) (C3) (D3) (E3) 
(acres) (acres) (acres) (acres) (acres) 
Crops 
Corn 89 89 89 89 105 
Barley 65 65 65 65 65 
Corn Silage 41 41 41 41 25 
Alfalfa-Brome 25 25 25 25 25 
Red Clover 25 25 25 25 25 
Orchard Grass & Lespedeza 40 40 40 40 40 
Permanent Pasture 90 90 90 90 90 [;? Farmstead, Woodland & Waste 28 28 28 28 28 (/) 
tn (head) (head) (head) (head) (head) > ?:l Livestock () 
Steer Calf-Wintered, Grazed & Fed 184 184 184 184 184 ~ 
Plain Steer-Wintered; 7-8 mo. 112 112 112 112 --- tp c: Fed Yearling Steers-Dry Lot --- --- --- --- 74 1:'"' 1:'"' Steer Calves-Wintering & Grazing --- --- --- --- 5 tn 
Hogs-2 Litter System (litters) --- 100 --- ---
---
:j 
z Feeder Pigs Sold-4 Litter System 00 (litters) --- --- 200 --- --- \!) 
---1 
Feeder Pigs Bought-3 Pigs per Unit 
System --- --- --- 1,500 1,314 
Resources 
Labor (hours) 4,862 6,862 7,262 6,662 6, 280 
Capital (dollars) $181,550 $219,250 $220,862 $212,740 $205,897 
(dollars) (dollars) (dollars) (dollars) (dollars) 
Income & Cost 
Crop Income Over Cost $8' 791 $9,016 $9,241 $8,792 $8,740 
Livestock Income Over Cost 8,690 15,546 14,990 15,945 15,824 
Total Income Over Cost $17,481 $24,562 $24,231 $24,737 $24,564 
Total Undistributed Cost $13' 390 $18,765 $19,117 $16,832 $15,866 N \j.) 
Income to Farm Family for labor 
and Management $4,091 $5,797 $5,114 $7,905 $8,698 
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dry lot, and 1,314 feeder pigs bought (three pigs per unit). Steer calves were 
restricted by June and November pasture while hogs and yearling steers were 
restricted by capital. Had this plan nor been restricted by capital, an additional 
35 yearling steers an 686 feeder pigs would have yielded approximately $10,750 
income to the farm family. 
Labor Limited to the Farm Family 
Each alternative plan is referred to by a code which links the plan to its 
summary in Table 8. 
Hired September labor was required for all of the budgeted intermediate in-
tensity alternatives. This was due primarily to the fact that the combination of 
steer calves (wintered, grazed and fed) and plain steers (wintered) required the 
production of more silage, thus increasing September crop labor requirement. 
To have family labor available in September, livestock enterprises which required 
no additional production of silage were used. A combination of steer calves (win-
tering and grazing) and plain steers (wintered) was the system tried in budget-
ing. This combination also used a steady supply of pasture throughout the sum-
mer months, leading to better utilization. 
A combination of 175 steer calves (wintering and grazing) and 100 plain 
steers (wintered) with no hog enterprises provided an income of $2,056 to the 
farm family. This plan (A4) required 84 percent of the family labor available, 
putting no strain on any one month. Under this plan 9,500 bushels of corn were 
sold at $1.00 per bushel. If the production cost of corn remained unchanged but 
the selling price exceeded $1.00 per bushel, the farm family would realize an 
additional $95 for each one-cent increase in the price of corn. If the selling price 
of corn increased to $1.20 per bushel, the additional return to the farm family 
would be $1,800. 
Labor was the restricting factor in each of the alternatives including hog 
enterprises. A four-litter feeder-pig-sold enterprise with 10 sows farrowed in 
February and August and 10 sows farrowed in June and December was budg-
eted with 160 steer calves and 100 plain steers. Only the litters born in August 
were fed out to market weight. This plan (B4) gave the farm family $2,168 for 
management and 5,054 hours of labor. Once again, a large amount of the com 
produced was sold at $1.00 per bushel and if the selling price was higher, in-
come also would be higher. 
When a two-litter system of producing feeder pigs was considered (C4), 
steer calves were cut back to 100 head in order to produce 60 litters. Sows were 
farrowed in June and December. This plan left significant amounts of hay, silage, 
and pasture unused, causing a reduction in family income. 
A plan (D4) consisting of buying and feeding 756 feeder pigs (two pigs per 
unit) combined with 175 steer calves and 100 plain steers gave good balance in 
the use of the resources. This combination gave steady usage of pasture, as pre-
viously mentioned. The feeder pigs were added so that 100 percent of the labor 
TABLE 8- SUMMARY OF ALTERNATIVE FARM PLANS FOR THE INTERMEDIATE LAND USE SYSTEM WITH LABOR 
SUPPLY RESTRICTED TO THE FARM FAMILY 
Linear 
Block Budget Programming 
(A4) (B4) (C4) (D4) (E4) 
(acres) (acres) (acres) (acres) (acres) 
Crops 
Corn 105 105 105 105 105 
Barley 65 65 65 65 65 
Corn Silage 25 25 25 25 25 
Alfalfa-Brome 25 25 25 25 25 
Red Clover 25 25 25 25 25 
Orchard Grass & Lespedeza 40 40 40 40 40 ::u Permanent Pasture 90 90 90 90 90 tT1 (/] 
Farmstead, Woodland & Waste 28 28 28 28 28 tY1 
> 
(head) (head) (head) (head) (head) ?:J n 
Livestock ::r: 
Steer Calf-Wintered, Grazed & Fed --- --- --- --- 184 to c Plain Steer-Wintered; 7-8 mo . 100 100 100 100 --- r< 
r< 
Fed Yearling Stee rs-Dry Lot --- --- --- --- 74 tT1 ~ Steer Calves-Wintering & Grazing 175 160 100 175 5 z Hogs (litters) --- 40 --- --- --- 00 
Feeder Pigs Sold (litters) --- - - - 60 --- --- \0 
---J 
Feeder Pigs Bought (pigs ) - - - --- --- 756 672 
Resources 
Labor (Hours) 4,605 5,054 5,040 5, 510 5,510 
Capital (Dollars) $167' 282 $175,025 $173,597 $184 ,285 $193,464 
(dollars) (dollars) (dollars) (dollars) (dollars) 
Income & Cost 
Crop Income Over Cost $8,985 $8,685 $7,170 $8,985 $8,699 
Livestock Income Over Cost 5,146 6,398 5 ,365 8,688 12,637 
Total Income Over Cost $14, 131 $15,083 $12,535 $17,673 $21,336 
Total Undistributed Cost $12,075 $12,915 $13,257 $13,346 $14, 147 
Income to Farm Family for Labor IV \.A 
and management $2,056 $2,168 $-722 $4,327 $7,189 
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resource could be used. A strain was placed on the farm family only in Septem-
ber. Better use of hay was obtained in this plan than in most budgeted plans. 
Ninety percent of the corn equivalent produced was fed on the farm. With this 
balance the farm family income was $4,327. 
The optimum plan computed by linear programming (E4) called for 184 
steer calves (wintered, grazed, and fed), five steer calves (wintered and grazed), 
74 yearling steers fed in dry lot and 672 feeder pigs (bought to feed) . Of the 672 
pigs bought and fed, 132 were on a three-pig-per-unit system. The remaining 
540 were on a two-pig-per-unit system. This plan yielded $7,189 to the farm 
family. 
Some interesting comparisons between this plan and the previously budgeted 
plan can be drawn. The optimum programmed plan and budgeted plan both 
used all available labor. 
Figure 7 shows how plans D4 and E4 compared in each month. Deviations 
between labor used and the actual hours available are less for plan E4. Only one-
half of the pasture hay equivalent was used in the optimum plan. This indicates 
that under the prescribed set of labor conditions, it was advantageous to feed 
hogs rather than to reduce the number of hogs in order to have cattle enter-
prises that provided better pasture utilization. The cattle enterprises were high 
grain users, requiring some $8,000 bushels of additional corn equivalent. Once 
again, the price of corn is an important factor. If the price were higher in this 
case, income to the farm family would decrease accordingly. 
Summary for Intermediate System 
The intermediate land use systems showed several interesting facts. First, 
the addition of hog enterprises increased to the returns of the farm family. Second, 
under the assumed set of relative prices, it was profitable to buy corn in order 
to produce hogs. Third, it was advantageous to produce a maximum of com for 
grain rather than silage. Fourth, the plans for this land use system used more of 
the family labor than the plans for either of the extensive or intensive land use 
systems. And fifth, with labor unrestricted the livestock enterprises could be set 
up to better utilize buildings and livestock equipment. 
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FIGURE 7 
LABOR DISTRIBUTION COMPARISON 
PLAN D4 vs. PLAN E4 
ACTUAL LABOR 
AVAILABLE----~ 
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INTENSIVE SYSTEM 
Many farmers feel that they must utilize their land resources to the maxi-
mum intensity to sustain high-level earnings. Intensive land use, involving grain 
production on a high percentage of available cropland, was considered feasible 
on the case-study farm. Different combinations of hog and beef cattle enterprises 
were compared to determine the most profitable way to market the additional 
grain produced. 
LAND USE 
Under the intensive system, land was used to its maximum intensity con-
sistent with soil conservation practices. It consisted of a five-year rotation of 
C-C-CS-B-RCl on 125 acres (fields A, B, C, D, and E); a four-year rotation of 
C-C-C/ CS-Bx on 160 acres (fields F, G, H, and I); and 90 acres of permanent 
pasture. Field arrangements for these rotations are shown in Figure 5. 
No alfalfa hay was produced under the intensive system. The hay supply 
consisted of red clover and lespedeza. 
The intensive land use system required terracing on 285 acres at a total cost 
of $8,550. A field machinery and equipment inventory of $35,000 was required 
to maintain low crop labor requirements. 
Resources required and products turned out under this land use system are 
given in Appendix Table III. This cropping system produces a maximum re-
turn ro labor and management of $2,837 if all crop production is marketed at the 
assumed prices. 
INTENSIVE ALTERNATIVE PLANS 
As with the intermediate intensity land use plan, four alternative livestock 
systems were budgeted. They were: (1) all cattle, . (2) cattle and hogs, (3) cattle 
and feeder pigs sold after weaning, and ( 4) cattle and feeder pigs bought. In all 
plans budgeted except A6, 100 steer calves (wintered and grazed) plus 100 plain 
steers (wintered) were included. These cattle utilized all of the hay and silage 
produced and required a steady utilization of available pasture with good total 
utilization. 
Labor Unlimited 
Each alternative plan is referred to by a code which links the plan to its 
summary in Table 9. 
An all-cattle plan (A5) with 100 steer calves and 100 plain steers provided 
income to the farm family of $2,659 for their labor and management. 
With labor unrestricted, various hog enterprises were combined with these 
cattle enterprises. Units of hog enterprises were added until restricted by lack of 
additional clean ground. In each case, family labor was fully employed. A two-
litter hog system (B5) including 100 litters provided an income of $5,112 to the 
TABLE 9- SUMMARY OF ALTERNATIVE FARM PLANS FOR THE INTENSIVE LAND-USE SYSTEM WITH LABOR 
SUPPLY UNRESTRICTED 
Linear 
Block Budget Programming 
(A5) (B5) (C5) (D5) (E5) 
(acres) (acres) (acres) (acres) (acres) 
Crops 
Corn 160 160 160 160 163 
Barley 65 65 65 65 65 
Corn Silage 35 35 35 35 32 
Red Clover 25 25 25 25 25 
Permanent Pasture 90 90 90 90 90 
Farmstead, Woodland & Waste 28 28 28 28 28 ?d t:d 
Vl 
(head) (head) (head) (head) (head) t:d > 
Livestock ~ () 
Steer Calf-Winter ed, Grazed & Fed --- --- --- --- 38 ::I: 
Plain Steer-Wintered; 7-8 mo. 100 100 100 100 --- tJ:j 
Fed Yearling Steer-Dry Lot --- --- --- --- 61 c t"' 
Yearling-Wintered, Grazed and Fed --- --- --- --- 92 t"' t:d 
Steer Calves-Wintering & Grazing 100 100 100 100 --- "":! 
Hogs (litters) --- 100 --- --- --- z 00 
Feeder Pigs Sold (litters) --- --- 200 --- --- \0 
-.._) 
Feeder Pigs Bought (pigs) --- --- --- 1,500 1,612 
Resources 
Labor (hours) 4,050 6,050 6,450 5,850 6,145 
Capital (dollars) $156 , 073 $193,683 $195,295 $187' 163 $207' 970 
(dollars) (dollars) (dollars) (dollars) (dollars) 
Income & Cost 
Crop Income Over Cost $10' 188 $10,413 $10' 638 $10,188 $10,177 
Livestock Income Over Cost 3,667 10' 523 9,967 10,922 14,602 
Total Income Over Cost $13' 855 $20,936 $20' 605 $21,110 $24,779 
Total Undistributed Cost $11,196 $15,824 $16,125 $13,890 $15,751 
Income to Farm Family for Labor N \0 
and Management $2,659 $5,112 $4,480 $7' 220 $9,028 
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farm family. This plan required small amounts of hired labor in the early spring 
and late fall months. 
A 4-litter hog system (C5) producing 200 litters of feeder pigs required the 
availability of parr-time labor from August through April. One set of sows was 
farrowed in February and July while the other was farrowed in April and Sep-
tember. This plan yielded $4,480 income. 
When 1,500 feeder pigs were bought (D5), an income of$7,220 was realized 
for farm family management and labor. Of all the alternatives budgeted with 
labor unrestricted, this was the most attractive plan. The total available resources 
were well-utilized. The livestock enterprises fit the intensive .land-use system well, 
leading to a balance in production and use of pasture, hay, and corn. Moderate 
amounts of hired labor were required only in the spring planting and fall har-
vesting seasons. 
The optimum plan derived by linear programming (E5) also called for a 
feeder-pig-bought enterprise but called for different cattle enterprises. Under 
this plan, 1,612 purchased feeder pigs were combined with 38 steer calves (win-
tered, grazed, and fed), 61 yearling steers (fed in dry lot), and 92 yearling steers 
(wintered, grazed and fed) . The greatest return to family labor and management, 
$9,028, was obtained with this plan. Limiting resources were June pasture and 
total capital. 
Three points of interest are: (1) late summer and early fall pasture was not 
required; (2) over 11,000 bushels of additional corn equivalent were required; 
and, (3) excessive amounts of hired labor were necessary from September through 
November. 
Labor Restricted 
Each alternative plan is referred to by a code which links the plan to its 
summary in Table 10. 
The budgeted all-cattle plan (A6) with labor restricted to the farm family 
included 107 steer calves (wintered, grazed and fed), 33 yearling steers (fed in 
dry lot), and 23 yearling steers (wintered, grazed and fed). June pasture was the 
limiting resource. This plan provided an income of $4,392 to the farm family's 
management and labor which, in this case, could be provided primarily by the 
operator. Only 4,000 hours of the 5,510 hours of total labor available were required. 
All three alternatives budgeted, considering hog enterprise as mentioned 
earlier, included 100 steer calves and 100 plain steers. Two of these plans pro-
vided low incomes because the labor restriction prevented hog enterprises of an 
economical size. The first plan (B6) included 42 litters of a two-litter feeder pig 
enterprise. The 21 litters born in February were sold as feeder pigs before the 
spring planting season and 21 litters born in August were fed out to market 
weight. The second plan (C6) included 60 litters of a two-litter feeder-pigs-sold 
enerprise. Sows were farrowed in March and September. These plans provided 
TA13LE 10 - SUMMARY OF AL TERNATIVE FARM PLANS FOR THE INTENSIVE LAND USE SYSTEM WITH LABOR 
SUPPLY RESTRICTED TO THE FARM F AMILY 
Linear 
Programming 
(A6) (B6) (C6) (D6) (E6) 
(acres) (acres) (ac r e s) (acres) (acres) 
Crops 
Corn 170 160 160 160 170 
Barley 65 65 65 65 65 
Corn Silage 25 35 35 35 25 
Red Clover 25 25 25 25 25 
Permanent P astu r e 90 90 90 90 90 
Farmstead , Woodland & Waste 28 28 28 28 28 ::>::1 
t>j 
(head) (head) (head) (head) (head) (/) t>j 
Livestock > l:<l 
Steer Calf-Wintered , Gr azed & Fed 107 --- --- --- 107 () :I: P lain Steer-Wintered; 7-8 mo . -- - 100 100 100 - - - tp Fed Yearling Steer-Dry Lot 33 --- --- - -- 33 c 
t-< Yearling-Wintered, Grazed & Fed 23 --- --- --- 23 t-< 
t>j Steer Calves-Wintering & Grazing - - - 100 100 100 - -- >-l 
Hogs (litters) - - - 42 - - - --- --- z 
Feeder P igs Sold (litters) --- --- 60 - -- - - - 00 
'D Feeder Pigs Bought (pigs) --- --- 1 ,000 1,215 --.J 
Re,sources 
Labor (hours) 3 , 994 4,684 4,770 5,250 5,452 
Capital (dollars) $160,330 $170,295 $174 , 048 $178,463 $186,561 
(dollars) (dollars) (dollars) (dollars ) (dollars) 
Income & Cost 
Crop Income Over Cost $9 , 994 $10,030 $10.070 $9,935 $9,994 
Livestock Income Over Cost 5,863 5 , 693 5 , 365 8,352 11 , 653 
Total Income Over Cost $ 15,857 $15, 723 $15 , 435 $ 18,287 $21,647 
Total Undistributed Cost $11 . 465 $12 , 762 $13 , 209 $12,873 $13,438 
Income to Farm Family for Labor 
u.> 
and Mana gement $4,392 $2,961 $2,226 $5 ,414 $8,209 ..... 
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only $2,961 and $2,226 incomes. Both plans employed approximately 85 percent 
of the family labor. 
The following plan (D6) yielded the highest income of all budgeted plans 
with labor restricted. It called for 100 steer calves, 100 plain steers and 1,000 
purchased feeder pigs. Feeder pigs were bought and fed during the winter and 
summer periods when family labor was in surplus. An income of $5,414 was 
realized for the farm family's management and 5,250 hours of labor. 
The optimum intensive plan with labor restricted (E6) provided earnings sec-
ond only to the optimum intensive plan with labor unrestricted. An income to 
the farm family of $8,209 was realized. Livestock enterprises included 107 steer 
calves (wintered, grazed, and fed), 33 yearling steers (fed on dry lot), 23 yearling 
steers (wintered, grazed, and fed), and 1,215 feeder pigs bought throughout the 
year. This plan not only provided a good level of income, but a balanced use of 
resources as well. The farm family was 99 percent employed; the production of 
corn equivalent, hay, and pasture was approximately equal to livestock require-
ments; and, clean ground was well utilized by the purchased feeder pigs. Re-
stricting resources were June pasture, April and November labor, and clean 
ground during several months. 
Summary of Intensive System 
All of the intensive plans showed positive returns to the farm family for 
labor and management. The most profitable alternatives included feeding out 
purchased pigs. Even plan (A6) with no hog enterprise returned more than 
$1.00 per hour of family labor. 
The alternatives analyzed under this system seemed to be best suited for the 
case-study farm business. Substantial earnings could be obtained and used to 
reduce the farm debt. 
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Summary and Conclusions 
Alternative farm plans for a Central Missouri case-study farm were analyzed. 
A medium-size family farm was chosen for this study. Resources on this 
farm consisted of 403 acres of upland soils; 5,510 hours of annual labor provided 
by the farm family; above average management; and a capital investment of 
$105,050 in land, improvements, and livestock. 
The goals of the farm family were assumed to be those of maximizing in-
come, consistent with maintenance and improvement of resources, in order to 
provide a good living for the family and to liquidate capital indebtedness. 
An inventory of resources available was used as a guide in determining 
resource restrictions. Land was limited to the 403-acre farm unit and capital to 
200 percent of the present investment. Labor was restricted to the farm family 
in half of the alternatives analyzed. Other restrictions consisted of pasture dis-
tribution, roughage production, dry lot space, and clean ground space. 
Several crop and livestock enterprises typical of those found in the Black-
water area and in Central Missouri were selected for the various alternatives. The 
crops most commonly used were corn, barley, corn silage, red clover, alfalfa-
brome, and permanent pasture. Livestock enterprises were limited to those which 
predominated in the Blackwater area and which the farm family wished to con-
sider. These included several cattle and hog enterprises. Coefficients developed 
for each crop and lives rock enterprise were influenced by management skills, size 
of operation, and the degree of mechanization. 
Block budgeting and linear programming, with the aid of computers, were 
used as tools in analyzing 30 alternative farm plans. 
Three levels of land-use were developed. The first, an extensive system, 
utilized land almost entirely for the production of forage crops. The second, an 
intermediate intensity system, utilized land for a balanced production of grain 
and forage crops. And the third, an intensive system, utilized land mainly in the 
production of grain crops, leaving only the land unsuitable for cultivation to 
produce forage. 
Livestock enterprises were combined with each land-use to develop ten alter-
native plans for each system. Of each ten, five had labor restricted to the farm 
family. 
With labor limited to the farm family, the intensive land-use system allowed 
for alternative plans which could utilize all resources satisfactorily. One of these 
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plans, the optimum plan with labor restricted to that of the farm family, included 
170 acres of corn 
65 acres of barley 
25 acres of corn silage 
25 acres of red clover 
90 acres of permanent pasture 
107 steer calves (wintered, grazed, and fed) 
33 yearling steers (fed in dry lot) 
23 yearling steers (wintered, grazed, and fed ) 
1,215 feeder pigs bought 
This plan provided an income of $8,209 for family labor and management 
and fully utilized family labor. 
The alternatives considered under the intensive land use system produced the 
highest incomes for most situations. The most profitable alternative provided an 
income of $9,028 to the farm family. This system was similar to the above plan 
but allowed some expansion with labor unrestricted. One of the intensive plans 
seemed best suited for the family in the case study. This would not be true, 
necessarily, in other cases. 
A farm organization commonly found in Central Missouri was budgeted 
under the intermediate land use system. This plan, with labor unrestricted, included 
89 acres of corn 
65 acres of barley 
41 acres of corn silage 
25 acres of alfalfa-brome 
25 acres of red clover 
130 acres of permanent pasture 
184 steer calves (wintered, grazed, and fed) 
112 plain steers (wintered) 
100 litters of hogs (two-litter system) 
This plan provided full employment for family labor and gave returns of 
$5,797 to the family for labor and management. Other plans with intermediate 
land-use showed that producing feeder pigs would require more labor with lower 
income and that buying feeder pigs would require less labor and return a higher 
income. 
All alternatives considered under the extensive land-use system provided little 
or no income. In fact, returns dropped as low as a negative $9,840 for labor and 
management. 
This study indicates that farm families who are trying to build up equity in 
a farm business can best do so by utilizing their resources to a high degree of 
intensity in order to meet cash needs for family living and liquidate capital in-
debtedness. This is not always the goal, however. A few of the extensive plans 
might be suitable for an older couple who could rely on interest from equity 
capital as the primary source of income for family living. 
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APPENDIX TABLE I 
DISTRIBUTION OF THE FAMILY LABOR RESOURCES AVAILABLE IN HOURS 
Farm Operator's Operator's Total 
Operator Wife Son Family Labor 
(2) (3) (4) (5) 
250 15 15 280 
250 15 15 280 
250 63 32 345 
250 63 32 345 
250 190 125 565 
250 125 250 625 
250 190 225 665 
250 125 250 625 
250 250 125 625 
250 190 60 500 
250 63 32 345 
250 30 30 310 
3,000 1,319 1,191 5,510 
Adjusted 
Family Labor 
Available 
(6) 
311 
311 
383 
383 
628 
694 
739 
694 
694 
556 
383 
344 
5,510* 
NOTE: Total family labor available is ninety per cent of the adjusted family labor, (5) +90% = (6), for each month and 
one hundred per cent for the year. Thus the adjusted family labor available for any month equals family labor divided by 
ninety per cent. 
*This figure is 100 per cent of total family labor (5) not the total of adjusted family labor available (6) 
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APPENDIX TABLE II 
ESTIMATED YIELDS, VALUE, COST, AND INCOME OVER COST FOR SEVE HAL CENTRAL MISSOURI FARM CROPS* 
'-" 00 
Crop Production Income 
Enterprise Yield Price Value Cost Over Cost 
--· 
Corn 80 bu $ 1. 00 $80.00 $30.00 $50.00 
Soybeans 35 bu 2.00 70.00 25.00 45.00 ~ 
35 bu 1. 60 
H 
Wheat 56.00 26.00 30.00 U> U> 0 
Barley 50 bu .80 40.00 22.00 18.00 c ~ 
Oats 40 bu 6r. . ;) 26.00 18.00 8.00 :;... 
Q 
Corn Silage 15 ton 6.00 90.00 36 .00 54.00 ::<' 0 
Sorgo Silage 18 ton 5.00 90.00 34 . 00 56 .00 c:: I"" 
>-1 
Barley Straw ! ton 15.00 7.50 1. 50 6.00 c:: ~ 
Alfalfa-Brome (hay) 4 ton 16.00 64.00 28 . 00 36 . 00 I"" 
I:T1 
Alfalfa-Brome (hay & pasture) 3 ton 11. :l3 34.00 28.00 6.00 ><: "tt 
tr1 
Red Clover (Hay & pasture) 2 ton 12.50 25. 00 21.00 4.00 ::<' H E:: 
Orchard Grass & Lespcdeza 
tr1 
z 
(hay & pasture) 2 ton 11. 10 22.20 9.00 13. 20 >-l Vl 
Fesue & Ladino 3 ton 9.00 27.00 10.00 17.00 
>-l 
> 
:j 
Blue Grass 2 ton 9.00 18 . 00 7.00 11.00 0 z 
Wheat & Lespedeza 3 ton 9.00 27.00 16 .00 13.00 
Barley Pasture 1 ton 9.00 9 .00 4 .00 5.00 
Sweet Clover 1 ton 9.00 9 . 00 4.00 5.00 
Stubble Clover ! ton 9.00 4.50 -- -- 4.50 
*Exclusive of labor cost, interest and other land charges 
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APPENDIX TABLE III 
CROP POTENTIAL FOR THE EXTENSIVE , INTERMEDIATE, AND 
INTENSIVE LAND-USE SYSTEMS FOR THE CASE-STUDY FARM* 
Extensive Intermediate Intensive 
land-use land-use land-use 
system system system 
Production 
Corn equivalent 1 , 000 bu 11,000 bu 16, 200 bu 
Hay equivalent 1,052ton 652 ton 447 ton 
Land Requirements 403 acres 403 acres 403 acres 
Labor Requirements 2, 810 hrs 3, 620 hrs 3, 310 hrs 
Capital Requirements 
Land Investment $ 65,000 $ 65 , 000 $ 65,000 
Improvements 18 , 000 24, 100 24 , 550 
Total Real Estate $ 83,000 $ 89, 100 $ 89, 550 
Field Machinery 
and equipment $ 26,400 $ 35 , 000 $ 35,000 
Total Capital $109 ,400 $124,100 $124 , 550 
Value of Crops $ 13 ,405 $ 19' 926 $ 22, 692 
Crop Cost $ 6,462 $ 9,693 $ 11,133 
Income Over Cost $ 6 , 943 $ 10' 233 $ 11,559 
Undistributed Cost 
Real Estate Taxes 830 891 895 
Repairs, Depreciation 
and Insurance $ 1,800 $ 1 ,675 $ 1,600 
Interest on Investment $ 5,470 $ 6, 205 $ 6,227 
Total 8, 100 8, 771 8,722 
Income to Labor and 
Management $ -1,157 $ 1,462 $ 2,837 
*The potential income to labor and management was based on the ability to market 
all crop production. It also was based on producing only 25 acres of corn silage. 
Enterprise 
Feed Requirements 
Corn Equivalent 
Hay (hay equivalent) 
Silage (H. E.) 
Pasture (H. E.) 
Land Space Requirements 
(excluding pasture) 
Feed Lot (sq. ft.) 
Clean Ground 
(acres/month) 
Labor Requirements (hours) 
Capital Requirements 
Improvements 
Livestock Investment 
Purchase Cost 
Replacement 
Feed (inv. value) 
Miscellaneous Cost 
Total 
Equipment 
Total Capital 
Income & Cost 
APPENDIX TABLE IV 
LIVESTOCK FEED, SPACE, LABOR, CAPITAL, COST, AND INCOME COEFFICIENTS 
Beef Cow Beef Cow Steer Calf Standard Steer Yearling Yearling Yearling 
(Stocker Calf (Calf Fed (Wintered, (Wintered, Steer Fed Steer Fed (Wintered, 
Sold) (Inc. Out) (Inc. Grazed Sold (Low Roughage- (High Roughage Grazed 
Replacement) Replacement) & Fed) Spring) Full Grain) & Grain) & Fed) 
2 32 45 15 55 45 40 
1.0-1.5 1.0-1.5 . 5 . 3 .75 . 6 . 25 
. 5-0 1. 0-0.5 . 75 1.2 . 65 1. 00 
3.5 " "' .),;) .75 1. 00 
500 900 400 500 500 500 500 
8 12 4.5 3.2 3.0 3.2 4.2 
$ 36.00 $ 67.42 $ 51.55 $ 49.65 $ 43 .98 $ 55.52 $ 56.30 
$150.00 $150.00 $104.00 $ 60.00 $ 75.00 $ 75.00 $126.00 
25.00 25.00 
35.00 70.00 45.00 29 .00 35.00 37.00 74.00 
10.00 10.00 5.00 3.00 5.00 5. 00 5.00 
$220.00 $255.00 $154.00 $ 92.00 $115.00 $117.00 $205.00 
$ 5.00 $ 16.00 $165.00 $ 13. 50 $ 9.00 $ 11.50 $ 13.00 
$261.00 $338.42 $216.55 $155.15 $167 .98 $184.0 2 $274.30 
90% Calf Crop 90% Calf Crop 1050 6@ $ . 23 100011 @ $.17 noo' @ $. 23 11506@ $. 23 1150 6@$.23 
16% Saved 16% Saved for Re - = $241.50 = $170 . 00 = $253 . 00 Less = $264 . 50 Less = $264. 50 
450 6 X $22 X 90% placement 800 H x Less 2% 1.5% Death 1.5% Death Less 1. 5% 
X 84% = $74.00 $22 X 90% X 84% = Death Loss Loss = $3 . 80 Loss = $3 . 97 Death Loss 
Plus 16% of Cows $133.06 Plus 16% 
Culled 10006 x of Cows Culled 
= $4. 8:~ = $3.96 
$14 X 10% = 1000il' X $14 X 16% 
$22.40 = $22.40 
APPENDIX TABLE IV (continued) 
LIVESTOCK FEED, SPACE, LABOR, CAPITAL, COST, AND INCOME COEFFICIENTS 
Beef Cow Beef Cow Steer Calf Standard Steer Yearling Yearling Yearling 
(Stocker Calf (Calf Fed (Wintered, (Wintered, Stear Fed Steer Fed (Wintered, 
Sold) (Inc. Out) (Inc. Grazed Sold Low Roughage- High Roughage Grazed 
Replacement) Replacement) & Fed) Spring) Full Grain) & Grain) & Fed) 
Gross Receipts $97.24 $155.46 $236.67 $170.00 $249.20 $260.53 $260. 54 
Enterprise Costs 
Purchase Cost $103.50 $ 48.00 $136.50 $136.50 $132.00 
Grain $1 per bu. C. E. $ 2.00 $ 32.00 45.00 15.00 55.00 45.00 40.00 
Hay $16 per ton H. E. 27.00 18.00 8.00 4.80 12.00 9.60 4.00 
Silage $6 per ton 21.00 13.50 21.60 11.70 18.00 
Pasture $6-9 per ton H. E. 26.25 26.25 6.75 9.00 
Bedding $15 per ton 
Protein, Salt & Mineral 5.00 10.00 14.00 8.00 9.00 15.00 15.00 
Creep Feed 
Breeding Charge 5.00 5.00 
Veterinary & Drugs 3.00 3.00 2.00 .30 1. 00 1. 00 1. 00 
Electric Heat 
Taxes & Insurance-I. 5% of 
Livestock & Equipment 
Investment 3.38 4.07 2.47 1. 58 1.86 1. 93 3.27 
Depreciation & Repairs on 
Livestock Equipment-9% .45 1.44 .99 1. 22 .81 1. 04 1.17 
Miscellaneous Expense-1. 5% 
of Gross Receipts 1.46 2,33 3.55 2.55 3.74 3.91 3.91 
Total Enterprise Cost $73.54 $123.09 $199.76 $153.05 $219.91 $225.68 $227.35 
Income Over Enterprise Costs $23.70 $ 32.37 $ 36.91 $ 16.95 $ 29.29 $ 34.95 $ 33.19 
Repairs, Depreciation & 
Insurance on Improvements $ 3.60 $ 6.74 $ 5.15 $ 4.97 $ 4.40 $ 5.55 $ 5.63 
Real Estate Taxes on 
Improvements .36 .67 .52 . 50 .44 .56 . 56 
Interest on Investment 13.05 16.92 10.83 7.75 8.40 9.20 13.72 
Total $17.01 $ 24.33 $ 16.50 $ 13.22 $ 13.24 $ 15.31 $ 18.91 
Income to Labor & Management $ 5.69 $ 8.04 $ 20.41 $ 3.73 $ 16.05 $ 19.54 $ 15.08 
APPENDIX TABLE IV (continued) 
LIVESTOCK FEED, SPACE, LABOR, CAPITAL, COST, AND INCOME COEFFICIENTS 
Enterprise Hog-Feeder Pig Hog-Feeder Pig Hog-Feeder 
Feeder Pigs Feeder Pigs Feeder Pigs 
(4 Litter System) (4 Litter (4 Litter System) Bought ( 1 Pig Bought ( 2 Pigs Bought ( 3 Pigs 
(3 Litters Fed & System) (2 (1 Litter Fed & Per Unit Per Unit Per Unit 
1 Litter Sold) Litters Fed & 3 Litters Sold) System) System) System) 
2 Litters Sold) 
FEED REQUIREMENTS 
C. E. 340.00 260.00 180.00 
11 22 33 
Hay (H.E.) 1. 0-0 1. 0-0 1.0-0 
Silage (H. E.) 
Pasture (H. E.) 0-1.0 0-1.0 0-1.0 
LAND SPACE REQUIREMENTS 
(excluding pasture) 
Feed Lot (sq. ft.) 
Clean Ground 
(acres/month) .83 .67 .5 (4 mo.) • 05 (8 mo.) 
,05 (12 mo.) . 05 
LABOR REQUIREMENTS 70.2 60.4 50.6 1.2 
2.4 3.6 
CAPITAL REQUIREMENTS 
Improvements $527.00 $495.00 $463.00 $5.70 $1
0.10 $14.50 
Livestock Investment 
Purchase Cost $104.00 $104.00 $104.00 $6.00 
$12.00 $18.00 
Replacement 20.00 20.00 10.00 
Feed (inv. Value) 240.00 200.00 160.00 5.00 10.00 
15.00 
Miscellaneous Cost 36.00 36.00 36.00 
2.00 4.00 6.00 
Total $400.00 $360.00 $310.00 $13.00 $26.00 
$39.00 
Equipment $251.00 $251.00 $243.50 $8.88 $8.88 
$8.88 
Total Capital $1,178.00 $1,106.00 $1,016.00 $27. 58 $44.98
 $62.38 
Income & Cost 20 Market Hogs 13 Market Hogs 6 Market Hogs x 
1 Hog @ 2256 x 2 Hogs @ 225 6 x 3 Hogs@ 225 11 x 
X 225 X $.15 ':' X 225 X $.15 = 225 X $.15 = 15 = $3:~. 75 15 = $67.50 15 = $101.2
5 
$665. 00 6 Feeder $438.75 13 $202.50 20 Less Death Less Death Less Death Lo
ss 
Pig 501f@ $12 = Feeder Pigs 50 6 Feeder Pigs Loss = $. 50 Loss= $1.00 = $1.50 
$72,00 2 Cull @ 12 = $156.00 506 @$12= 
Sows x 4006 x 2 Cull Sows x $240. 00 2 Cull 
$13 = $104. 00 40011 X $13 = Sows x 40011 x 
$104.00 $13 = $104. 00 
APPENDIX TABLE IV (continued) 
LIVESTOCK FEED; SPACE, LABOR, CAPITAL, COST, AND INCOME COEFFICIENTS 
Enterprise Hog-Feeder Pig Hog-Feeder Pig Hog-Feeder Feeder Pigs Feeder Pigs Feeder Pigs (4 Litter System) (4 Litter (4 Litter System) Bought ( 1 Pig Bought (2 Pigs Bought (3 Pigs ( 3 Litters Fed & System) (2 (1 Litter Fed & Per Unit Per Unit Per Unit 
1 Litter Sold) Litters Fed & 3 Litters Sold) System) System) System) 
2 Litters Sold) 
Gross Receipts $841.00 $698.75 $546.50 $33. 25 $66.50 $99.75 Enterprise Costs 
P urchase Cost $12.50 $25.00 $37.50 Grain $1 per bu. c. E. $340.00 $260.00 $180.00 $11.00 $22.00 $33.00 Hay $16 per ton H. E. 
Silage $6 per ton H. E. 
Pasture $6-9 per ton H. E. 9.00 9.00 9.00 
Bedding $15 per ton 15.00 15.00 15.00 
Protein, Salt & Mineral 128.00 112.00 96.00 3.40 6.80 10.20 Creep Feed 24.00 24.00 24.00 
Breeding Charge 8.00 8.00 8.00 
Veterinary & Drugs 30.00 28.00 26.00 . 50 1. 00 1.50 Electric Heat 6 .00 6.00 6.00 
Taxes & Insurance-!, 5% of 
Livestock & Equipment 
Investment 9 .76 9.16 8.30 . 33 .52 .72 Depreciation & Repairs on 
Livestock Equipment-9% 22.59 22.59 21.92 .so .so 
. 80 Miscellaneous Expense-1. 5% 
of Gross Receipts 12.60 10.48 8.36 . 51 1. 01 1.52 Total Enterprise Cost $604.95 $504.23 $402.58 $29.04 $57.13 $85.24 Income Over Enterprise Costs $236.05 $194.52 $143.92 $4.21 $9 . 37 $14.51 Repairs, Depreciation & 
Insurance on Improve ments $52.70 $49.50 $46.30 $ . 56 $1.01 $1.45 Real Estate Taxes on 
Improvements 5. 27 4.95 4.63 . 06 .10 
. 15 Interest on Investment 58.90 55.30 50.82 1. 38 2.25 3.12 Total $116.87 $109.75 $101.75 $2.01 $3.36 $4.72 Income to Labor & Management $119.18 $84. 47 $42.17 $2.20 $6.01 $9.52 
APPENDIX TABLE IV (continued) 
LIVESTOCK FEED, SPACE, LABOR, CAPITAL, COST, AND INCOME COEFFICIENTS 
Enterprise Steer Calf Hog (2 Litter Hog (4 Litter Feeder Pigs Feeder Pigs F
eeder Pigs Hog-Feeder 
(Wintering System) (7 System) Sold ( 2 Litter Sold (4 Sold (6 Pigs (2 
& Grazing- Pigs Per (7 Pigs Per System) (7 Litter Litter System) Litter Sys-
Full Season) Litter) Litter) Pigs Per System) tern) (1 
Litter) Litter Fed & 
1 Litter Sold 
FEED REQUIREMENTS 
Corn Eq. 220 420 50
 100 150 130 
Hay (H.E.) • 5 .5-0 1. 0-0 • 5-0 
1. 0-0 1.5-0 .5-0 
Silage (H.E.) .5 
Pasture (H, E. ) 1.2 0-.5 0-1.0 0-.5 0-1.
0 0-1.5 0-.5 
LAND SPACE REQUIREMENTS 
(excluding pasture) 
Feed Lot (sq. ft.) 400 
Clean Ground 
(acres/month) .5 1.0 (4 mo.) .5 (8 mo.) • 5 
,5 (8 mo.) • 5 
LABOR REQUIREMENT (hours) 3.8 40,0 80.0 24,0 48.0
 72.0 30,2 
CAPITAL REQUIREMENTS 
Improvements $29.80 $404,50 $549.00 $340.50 $382.00 
$423.50 $372.50 
Livestock Investment 
Purchase Cost $104,00 Sow $52.00 $104.00 $52.00 $104,00 
$156,00 $52.00 
Replacement Boar 10.00 20.00 10,
00 20,00 30,00 10.00 
Feed (inv. value) 18.00 140.00 280.00 60.00 120,00 
180.00 100.00 
Miscellaneous Cost 3,00 18.00 36.00 18.00 
36.00 54,00 18.00 
Total $125,00 $220.00 $440.00 $140.00 $280.00 $
420.00 $180.00 
Equipment $2.00 $133.00 $251.00 $125.50 $129.00 $1
33.00 $133.00 
Total Capital $156.00 $757.50 $1,240.00 $606.00 $791.00 $97
6.50 $685,50 
Income & Cost 825"@$.20= 13 Market Hogs 26 Market Hogs 13 Feeder Pigs 26 Feeder Pigs
 39 Feeder Pigs 7 Ma~kct Hogs 
$165.00 Less X 225 A' X $. 15 = X 225/f X $.15 50 6 @ $12/head 50 6 @ $12/head 50
1 @ $12/head X 225 $. 15 = 
2% Death $438. 50 1 Gilt =$877. 50 2 = $156. 00 1 Gilt = $:ll2. 00 2 =$4GB. 00 3 $236, 25 6 
Loss = $3.30 Saved for Re- Saved for Re- Saved for Re- Gilt saved for Gilt saved for Feeder Pigs 
placement 1 placement 2 placement 1 Replacement 2 Replacement 3 5'0
6 (d 12 ~ 
Cull Sow x Cull Sows x Cull Sow x Cull Sows x Cull Sows x $72. 00 1 Cull 
400" X $13 = 400/f X $13 = 400" X $l:J ~ 400" X $J:l = <WO" X $1:! = Sow x 400 6 x 
$52.00 $104.00 $52.00 $104.00 $15H.OO 1:! - $52. 00 
A~ENDIX TABLE & (cmltinu;d) 
LIVESTOCK FEED, SPACE, lABOR, CAPITAL, COST, AND INCOME COEFFICIENTS 
Enterprise Steer Calf Hog (2 Litter Hog (4 Litter Feeder Pigs Feeder Pigs Feeder Pigs Hog-Feeder (Wintering System) (7 System) Sold ( 2 Litter Sold (4 Sold (6 Pigs (2 
& Grazing- Pigs Per (7 Pigs Per System) (7 Litter Litter System) LittP.r Sys-
Full Season) Litter) Litter) Pigs Per System) tern) (1 
Litter) Litter Fed & 
1 Litter Sold) 
Gross Receipts $161.70 $490.75 $981.50 $208.00 $416.00 $624.00 $360.25 
Enterprise Costs 
Purchase Cost $103.50 
Grain $1 per bu. C. E. $210.00 $420.00 $50.00 $100.00 $150.00 $130.00 
Hay $16 per ton H. E. 8,00 
Silage $6 per ton 9.00 
Pasture $6-9 per ton H. E. 9.00 4.50 9.00 4.50 9.00 13.50 4.50 
Bedding $15 per ton 7.50 15.00 7.50 15.00 22.50 7.50 
Protein, Salt and Mineral 72.00 144.00 40.00 80.00 120.00 56.00 
Creep Feed 6.00 12.00 24.00 12.00 24.00 36.00 12.00 
Breeding Charge 4.00 8.00 4.00 8.00 12.00 4.00 
Veterinary & Drugs 2.00 16.00 32.00 12.00 24.00 36.00 14.00 
Electric Heat 3.00 6.00 3.00 6.00 9.00 3.00 
Taxes & Insurance-1. 5% of 
Livestock & Equipment 
Investment 1.88 5.30 10,60 3,98 6,14 8.30 4.69 
Depreciation & Repairs on 
Livestock & Equipment-9% .18 11.97 22.59 11.30 11.61 11.97 11.97 
Miscellaneous Expense-1. 5% 
of Gross Receipts 2.42 7.36 14.72 3.12 6. 24 9.36 5. 24 
Total Enterprise Cost $141.98 $353.63 $705.67 $151.40 $289.99 $428.63 $252.90 
Income Over Enterprises Costs $19.72 $137.12 $275.83 $56.60 $126.01 $195.37 $107.35 
Repairs, Depreciation & 
Insurance on Improvements $2.98 $40.45 $54.90 $34.05 $38.20 $42.35 $37.25 
Real Estate Taxes on 
Improvements • 30 4.05 5.49 3.41 3.82 4. 23 3.72 
Interest on Investment 7.84 37.88 62.00 30.30 39.55 48.82 34.28 
Total $11.12 $82.38 $122.89 $67.76 $81. 57 $95.40 $75.25 Income to Labor & Management $8.60 $54.74 $153,44 $-11.16 $44.44 $99.87 $32.10 
.!>-
0\ 
APPENDIX TABLE V 
LABOR REQUffiEMENTS FOR THE ALTERNATIVE FARM 
PLANS CONSIDERED FOR THE CASE-STUDY FARM ~ 
Livestock Total Family Hired 
H 
Crop Per Cent 
(/) 
(/) 
Alternative Labor Labor Labor Labor Labor Family Labor 
0 
c 
Farm Plan Required Required Required Used Required utilized 
:;d 
1-< 
-- -------·- --·-- -- · > 
hour hour hour hour hour 
0 
:;d 
Labor Unrestricted () 
Extensive (A1) 2,665 1,120 3,785 3, 785 69 
c 
t-< 
Extensive (B1) 2,749 1,680 4,429 4,155 274 75 
>-:! 
c 
Extensive (C1) 2,755 1,305 4,060 4,060 74 
:;d 
> 
Extensive (D1) 2,665 2,320 4,985 4,587 398 83 
t-< 
Extensive (E1) 2 ,797 1,403 4, 200 4,182 18 76 
trl 
~ 
'1:1 
Intermediate (A3) 3 ,676 1,186 4,862 4, 795 67 87 
I:I1 
:;d 
...... 
Intermediate (B3) 3 ,676 3,186 6,862 5,510 1,352 100 ;i:: I:I1 
Intermediate (C3) 2,676 3,586 7,262 5,510 1,752 100 z 
Intermediate (D3) 3,676 3,984 6,662 5,510 1,152 100 
>-:! 
(/) 
Intermediate (E3) 3,620 2,661 6' 281 5,510 1,091 100 >-:! > 
>-:! 
Intensive (A5) 3,350 700 4,050 4,050 74 0 
Intensive (B5) 3,350 2,700 6,050 5,510 540 100 z 
Intensive (C5) 3,350 3 ,100 6,450 5 , 510 940 100 
Intensive (D5) 3,350 2,500 5,850 5,510 340 100 
Intensive (E5) 3 , 338 2,807 G, 145 5,422 723 98 
APPENDIX TABLE V (continued) 
LABOR REQUIREMENTS FOR THE ALTERNATIVE FARM 
PLANS CONSIDERED FOR THE CASE-STUDY FARM 
Crop Livestock Total Family Hired Per Cent 
Alternative Labor Labor Labor Labor Labor Family Labor 
Farm Plan Required Required Requir ed Used Required utilized 
hour hour hour hour hour :::0 Labor Restricted tt1 
'J) 
Extensive (A2) 2,665 600 3 , 265 3 , 265 59 tt1 > Extensive (B2) 2,695 300 2 , 995 2,992 3 54 ::<:' ' () 
Extensive (C2) 2, 761 1 , 299 4 , 060 4,060 74 ::c 
Extensive (D2) 2 , 665 880 3,545 3 , 514 31 64 iJ:j c Extensive (E2) 2, 785 1 , 349 4 , 134 4,134 75 t"' t"' 
tt1 
Intermediate (A4) 3 , 620 985 4,605 4 , 605 84 >-l 
. .Inter mediate (B4) 3,620 1,434 5,054 5 , 054 92 z 
Intermediate ( C4) 3,620 1 , 420 5 , 040 5,040 91 00 'D 
Intermediate (D4) 3,620 1 ,892 5 , 512 2 100 ---1 5 , 510 
Inter mediate (E4) 3,620 1 , 890 5,510 5 , 510 100 
b1tensive (A6) 3,310 684 3,994 3,994 72 
Intensive (B6) 3 , 350 1,334 4 , 684 4 , 684 85 
Intensive (C6) 3 , 350 1,420 4 ,770 4 ,770 87 
Intensive (D6) 3,350 1,900 5,250 5,250 95 
Intensive (E6) 3,310 2 , 142 5 , 452 5 , 452 99 
*" ---1 
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APPENDIX B 
COMPUTER BUDGETING 
The block budgeting process, which was developed several years ago, is a 
rather quick method of comparing alternative plans of organization for the farm 
business. Even so, a considerable amount of time is necessary for comparing a 
number of alternatives, Also, the large number of computations involved leave 
room for numerous errors which may produce misleading results. 
In view of these difficulties, a method of performing the same operations 
was programmed for a computer which required a working knowledge of the 
computer and assembly language. This method requires the storing of the coef-
ficients for each enterprise in the memory of the comput{.t(. The budgeting pro-
gram reads in the codes and quantities of selected enterprises for any plan out-
lined and computes the requirements, costs, and returns for each enterprise plus 
a summary for the entire plan. The plan is printed in a legible form for easy 
analysis. The computations and output for a given plan take less than one min-
ute on a computer that rents at $100 per hour. This would amount to about 
$1.50 for each alternative plan. A sample of the computer output is shown in 
Appendix Figure 1. 
CROPS 
Quantity 
Land-Crops Units 
Land-Corn Acres 
Grain CE 
Hay & Silage HE 
Hay-Cattle HE 
Hay-Cattle & Hogs HE 
Straw Ton 
Total Pastnre HE 
Pastnre -Apr HE 
Pastnre~May HE 
Pastnre-June HE 
Pastnre-July HE 
Pastnre-Aug HE 
Pastnre-Sep HE 
Pastnre Oct HE 
Pastnre-Nov HE 
Clean Ground - Jan A 
Clean Ground - Feb A 
Clean Ground -Mar A 
Clean Ground - Apr A 
Clean Ground -May A 
Clean Ground- Jun A 
Clean Ground - Jul A 
Clean Ground - Aug A 
Clean Ground - Sep A 
APPENDIX FIGURE I SPECIMEN COPY OF COMPUTER BUDGET 
Corn 
Barley 
Corn Silage 
Red Clover 
Permanent Pasture 
Farmstead, Woodland, Etc. 
Resource 
Limits 
100.0 
40.0 
.o 
.o 
.o 
.0 
.0 
.o 
.o 
.o 
.0 
.o 
.o 
.o 
.o 
.0 
.o 
.o 
.0 
.o 
.o 
.o 
.o 
.0 
.o 
TOTAL 
Basic 
100. 
100.00-
.00+ 
13000.00+ 
204. 00+ 
79. 00+ 
116.50+ 
32.50+ 
206.00+ 
.00+ 
50. 00+ 
32. 00+ 
32. 00+ 
34.00+ 
45.00+ 
34. 00+ 
33. 00+ 
25. 00+ 
25. 00+ 
25. 00+ 
25.00+ 
25. 00+ 
25. 00+ 
25.00+ 
25. 00+ 
50.00+ 
CROPS 
Corn 
30. 
.0+ 
30.0-
2400. 0+ 
.0+ 
.0+ 
.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
.o+ 
.0+ 
.0+ 
.0+ 
.0+ 
CASE-STUDY FARM 
ALTERNATIVE FARM PLAN 
BLOCK BUDGET 1D6' 
INTENSIVE LAND-USE SYSTEM 
LABOR RESTRICTED TO THE FARM FAMILY 
160 acres 
65 acres 
25 acres 
25 acres 
90 acres 
28 acres 
40:l acres 
Silage 
10. 
.0+ 
10.0-
.0+ 
50.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.o+ 
.0+ 
.0+ 
,0+ 
.0+ 
FC 4 
100. 
.0+ 
,0+ 
1500.0-
150.0-
30.0-
30,0-
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
• 0+ 
.0+ 
.0+ 
,0+ 
,0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
• 0+ 
. 0+ 
.0+ 
.0+ 
LIVESTOCK 
LIVESTOCK 
FC 10 FPB 13 
100. 
,0+ 
.0+ 
.0+ 
100.0-
50.0-
50,0-
.0+ 
120.0-
.0+ 
20.0-
20.0-
20.0-
20.0-
20.0-
20.0-
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
.0+ 
60. 
,0+ 
,0+ 
1320.0-
.0+ 
.0+ 
,0+ 
. 0+ 
,0+ 
,0+ 
.0+ 
,0+ 
.0+ 
.0+ 
, 0+ 
.0+ 
,0+ 
3.0-
3.0-
3,0-
3. 0-
3.0-
3.0-
3.0-
3.o-
.o+ 
Steer Calves--Wintering and 
Grazing (FC 4) 100 Head 
100 Head Plain Steer-Wintered (FC 10) 
Feeder Pigs Bought--Two Pigs Per 
Unit System (FPB 13 + 39) 1000 Head 
+=Provider 
FPB 39 
440. 
,0+ 
.0+ 
9680.0-
.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
• 0+ 
.0+ 
22.0-
22.0-
22.0-
.o+ 
.0+ 
22.0-
22.0-
22.0-
22.0-
Corn 
Sell 
2900.0 
.0+ 
.0+ 
2900.0-
.0+ 
• 0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
. 0+ 
.0+ 
.0+ 
-=User 
Straw 
Sell 
32.5 
,0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
32.5-
.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
,0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
RESOURCES 
Available Used 
100.0 
40.0 
15400.0 
254.0 
79.0 
116.5 
32.5 
206.0 
.o 
50.0 
32,0 
32.0 
34.0 
45.0 
34.0 
33.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
25.0 
50.0 
100.0 
40.0 
15400.0 
250.0 
80.0 
80.0 
32.5 
120.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
25.0 
25.0 
25.0 
3.0 
3.0 
25.0 
25.0 
25.0 
22,0 
Left 
. o 
.o 
.o 
4.0 
1.0-
36.5 
.o 
86.0 
• 0 
30.0 
12.0 
12.0 
14.0 
25.0 
14.0 
33.0 
.o 
. o 
.o 
22.0 
22.0 
• 0 
.o 
.0 
28.0 
Clean Ground - Oct A 
Clean Ground ~ Nov A 
Clean Ground - Dec A 
Total Labor Hours 
Labor -Jan Hours 
Labor- Feb 
Labor- Mar 
Labor- Apr 
Labor- May 
Labor - .Time 
Labor- July 
Labor -Aug 
Labor- Sept 
Labor- Oct 
Hours 
Hours 
Hours 
Hours 
Hours 
Hours 
Hours 
Hours 
Hours 
Labor - Nov Hours 
Labor - Dec Hours 
Labor - Crops Hr 
Labor - Livestock Hr 
Cattle Space Ft 
Feed Bunk Feet 
Family Labor Hr 
Hired Labor Hr 
Land Investment $ 
Improvements $ 
Added Improve. $ 
Tl Real Estate $ 
Livestock & Equ $ 
Field Mach & Equ $ 
Total Capital $ 
Crop I/P $ 
Livestock I/P $ 
Total I/P $ 
Real Estate Tax $ 
Rep. , Dep. , Ins . $ 
Interest on Jnv. $ 
Undis tr ibuted Ct $ 
Hired Labor Cost $ 
Total Udsd. Cost $ 
Income to Family $ 
Resource 
Limits 
.o 
. o 
.o 
5510.0 
311.0 
311.0 
383.0 
383.0 
628.0 
694.0 
739.0 
694.0 
694.0 
556.0 
383. 0 
344.0 
.o 
.0 
130000.0 
500.0 
.o 
.o 
.o 
,0 
.o 
• 0 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
.o 
Basic 
50.00+ 
50.00+ 
50.00+ 
2990.00-
.00+ 
.00+ 
116.00-
183.00-
366,50-
374. 25-
402.75-
404.75-
454.00-
391. 25-
245. 50-
52.00-
2990. 00+ 
.00+ 
.00+ 
.00+ 
.00+ 
.00+ 
58548.00+ 
5850. 00+ 
15900. 00+ 
80298.00+ 
.00+ 
31500.00+ 
111798.00+ 
9532.50-
.00+ 
9532.50-
802. 98+ 
1440. 00+ 
5589. 90+ 
7832. 88+ 
,00+ 
.00+ 
,00+ 
CROPS 
Corn 
.0+ 
. 0+ 
.0+ 
240.0-
.0+ 
.0+ 
12.0-
24.0-
48.0-
24.0-
12.0-
12.0-
24.0-
36.0-
36.0 
12.0-
240. O+ 
.0+ 
.0+ 
.0+ 
.0+ 
. 0+ 
4839.0+ 
487.5+ 
1612. 5+ 
6939. 0+ 
.0+ 
2625. 0+ 
9564. 0+ 
1200. 0-
.0+ 
1200,0-
69.3+ 
120. 0+ 
478. 2+ 
667.5+ 
.0+ 
.0+ 
.0+ 
Silage 
.0+ 
.0+ 
.0+ 
120. 0-
.0+ 
• 0+ 
6.0-
12.0-
18.0-
12. o-
6.0-
6.0-
48.0-
12.0-
.0+ 
.0+ 
120.0+ 
.0+ 
.0+ 
.0+ 
,0+ 
.0+ 
1613.0+ 
162. 5+ 
537. 5+ 
2313. 0+ 
.0+ 
875. 0+ 
3188. 0+ 
460.0-
.0+ 
460.0-
23.1+ 
40.0+ 
159.4+ 
222. 5+ 
.0+ 
.0+ 
.0+ 
CASE-STUDY FARM (continued} 
LIV ESTOC K 
FC 4 l'C 10 FPB 13 
.0+ 
.0+ 
.0+ 
320.0-
40.0-
40.0-
40.0-
40.0-
• O+ 
.0+ 
.0+ 
30.0-
30.0-
30.0-
30.0-
40.0-
.0+ 
320.0+ 
50000.0-
200.0-
.0+ 
.0+ 
.0+ 
400.0+ 
4565.0+ 
4965.0+ 
10550.0+ 
.0+ 
15515. 0+ 
4140.0+ 
1695. 0+ 
5835. 0+ 
50.0+ 
497.0+ 
775.0+ 
1322. 0+ 
.0+ 
• 0+ 
.0+ 
0 0+ 
.0+ 
• 0+ 
380.0-
50.0-
50. 0-
50.0-
50.0-
6.0-
6.0-
6. 0-
6.0-
6. 0-
50.0-
50.0-
50. 0-
.0+ 
380. 0+ 
40000.0-
150.0-
.0+ 
.0+ 
.0+ 
505. 0+ 
2475. 0+ 
2980.0+ 
12700. 0+ 
.0+ 
15680. 0+ 
2600.0+ 
1972. 0+ 
4572.0+ 
30.0+ 
298. 0+ 
784.0+ 
1112. 0+ 
• 0+ 
.o+ 
. o+ 
.0+ 
. 0+ 
. 0+ 
144.0-
18.0-
18. 0-
18.0-
18.0-
18.0-
18.0-
18.0-
18. 0-
.0+ 
• 0+ 
.0+ 
0 0+ 
. 0+ 
144.0+ 
. 0+ 
.0+ 
.0+ 
.0+ 
. 0+ 
.0+ 
606.0+ 
606.0+ 
2092. 8+ 
,0+ 
2698. 8+ 
1320. 0+ 
562.2+ 
1882. 2+ 
6.0+ 
60. 6+ 
135. 0+ 
201. 6+ 
.0+ 
, 0+ 
. 0+ 
l'PB 39 
.0+ 
0 0+ 
22.0-
1056.0-
132.0-
132. 0-
132.0-
.0+ 
.0+ 
132.0-
132.0-
132.0-
132. 0-
.0+ 
• 0+ 
1:l2. 0-
.0+ 
1056.0+ 
. 0+ 
.0+ 
. 0+ 
.0+ 
.0+ 
• o;-
4444. 0+ 
4444. 0+ 
15347.2+ 
. 0+ 
19791. 2+ 
9680.0+ 
4122.8+ 
13802. 8+ 
44. 0+ 
444.4+ 
990.0+ 
1478. 4+ 
.0+ 
.0+ 
.0+ 
Corn 
Sell 
• 0+ 
. 0+ 
. 0+ 
• 0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
• 0+ 
.0+ 
. 0+ 
. 0+ 
• 0+ 
.0+ 
.o+ 
.0+ 
• 0+ 
. 0+ 
.0+ 
. 0+ 
• 0+ 
.0+ 
. 0+ 
.0+ 
.0+ 
.0+ 
.0+ 
,0+ 
2900.0+ 
.0+ 
2900.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
Straw 
Sell 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
. 0+ 
.0+ 
,0+ 
.0+ 
.o+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
• 0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
.0+ 
227. 5+ 
.0+ 
227. 5+ 
.0+ 
.0+ 
227.5+ 
487.5+ 
.0+ 
487. 5+ 
2. 2+ 
22. 7+ 
11. 3+ 
36.4+ 
.0+ 
.0+ 
.0+ 
RESOURCES 
Available Used 
50. 0 
50. 0 
50.0 
5510. 0 
311.0 
311.0 
383.0 
383.0 
628.0 
694.0 
7:19. 0 
694.0 
694.0 
556.0 
383. 0 
344.0 
3350.0 
1900.0 
130000.0 
500,0 
• 0 
• 0 
65000.0 
7632. 5 
30140. 0 
102772. 5 
40690.0 
35000.0 
178462.5 
21127.5 
8352.0 
22.0 
5250.0 
240.0 
240.0 
374.0 
327. 0 
456.5 
566.2 
576.7 
608.7 
694.0 
519.2 
361.5 
286.0 
90000.0 
350.0 
11192.5 
29479. 5 11192. 5 
1027.7 
2922.7 
8922.8 
12873.4 
• 0 
.o 
. o 
Left 
50.0 
50. 0 
28.0 
260.0 
71.0 
71.0 
9.0 
56.0 
171.5 
127.7 
162. 2 
85. 2 
.o 
36. 7 
21.5 
58.0 
3350.0 
1900.0 
40000.0 
150.0 
5250.0 
.o 
65000.0 
7632. 5 
30140.0 
102772. 5 
40690.0 
35000.0 
178462.5 
9935.0 
8352.0 
18287.0 
1027.7 
2922.7 
8922.8 
12873. 4 
• 0 
12873.4 
5413.6 
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APPENDIX C 
PASTURE DISTRIBUTION 
51 
One of the important considerations in organizing a farming system which 
includes roughage consuming livestock is the necessity for an adequate supply 
of pasture throughout the grazing season. For many years, a pasture balance sheet 
has been used in Missouri farm planning work tO compare the amount of pas-
ture available each month with the amount required by livestock enterprises. In 
making these computations, pasture production and needs have been expressed 
in terms of animal units. Yield and requirement data have been derived from 
pasture experimental work throughout the state for many years. 
Considerable difficulty has been experienced in using this pasture balance 
sheet in connection with block budgeting in which all hay, silage, and pasture 
production is computed in terms of hay equivalents. In order to overcome these 
difficulties, a new pasture balance sheet was developed. This form provides fac-
tors for converting all kinds of pasture available each month to hay equivalents 
and the animal requirements are expressed in the same terms. This makes it 
possible to transfer the hay equivalents of pasture available directly from the crop 
budget (Form 1) to the new pasture balance sheet. Assistance in developing this 
new technique was provided by William H . Hutcherson, who was serving as a 
graduate assistant in Agricultural Economics. 
A copy of the new pasture balance sheet is included as Appendix Figure 2. 
PASTURE BALANCE (Year or Plan No.) 
Past. ·AprU , •.May. June Jul -.1\.UJ;C Sept. . Oct-Nov 
IGND OF PASTURE H. E. %F 1H,E. %F H.E. %F H.E. %F H.E. %FH.E '% F H~E. 
(1) (2) (3 (4) (5) (6) (7) (8) (9-) (10) 1111 (12) (13 !(14) 
PERMANENT PASTURE ::: K 2' Grass & Ladino .17 • 22 .22 .17 • 22 
........... < 2 ') K 9 Grass & Lespedeza ./ • 28 .18 .36 .18 
............ K ) K 2 _3 Alfalfa & Brame .18 • 23 • 23 / • 36 
........... K ~ K 2 > ~ 4 Alfalfa & Brame / Hay .58 .42 
f 
SMALL GRAINS: ............ K ............ < ') ~ 2 6 Fall seeded & past. out . . 29 • 29 / / .42 2 > < 7 Rye or Barley & Lesp. .18 .18 .12 .34 .18 2 
> < 8 Wheat & Les_p, .11 • 22 .17 .34 .16 LEGUMES: 1st yr. ............ < 2 9 Sweet Clover 2nd vr. • 20 .40 .40 / .34 .66 
> K > K :::: < 2 > K 10 Lesp, after small ~rrain .66 .34 
Meadow- > < > K :::: < 2 > K 11 1st crop for hay • 66 .34 
> < > < 2 > K 12 Sudan .10 .72 .18 
13 TOTAL H. E. PASTURE X [X X X C>< X AVAILABLE 
14 HAY EQUIVALENT (H. E.) k'A: TURE NEE;DED NUMBER OF EACH IGND OF 
LIVESTOCK X H. E. FACTOR GIVEN. 
H. E. 
15 IGND OF LIVESTOCK E)lotor No. H.E. No. H. E. No. H. E. No. H. E. No. H.E No. H.E 
16 Dairy Cows and 2 > < replacement .6 2 > < 17 Dairy heifer calf 1/3 
18 Beef cows and 2 2 
replacement .44 
19 Wintered, grazed & fed > K :::: K > Kl steer calf (12-14 Mo.) • 25 
20 Wintered, grazed and fed ~ K > K > K > K 1 heifer calf (10-11 Mo.) .35 
21 Wintered-grazed & fed > K 1 > <1 vearlin~ 112-14 Mo. l • 25 
22 Wintered & grazing > K 2 1 steer calves (full season .2 
> K 2 23 Ewes .06 
24 
TOTAL H. E. PASTURE X X [X [X X [X 25 NEEDED 
26 SURPLUS(~orSHORTAGE (-
Instructions: Notes: 
(See next page) 
APPENDIX FIGURE 2 - COPY OF PASTURE BALANCE SHEET 
